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Abstract. -- Breeding-bird censuses conducted in 1994-1996 at the Santa Ana National Wildlife, southern Texas
were compared to those done on the same site in 1973-1978. The study site was described as subtropical
evergreen forest in the 1970s, but is now thorn-forest with remnant evergreen forest. Canopy cover was incomplete
and lower and trees were smaller and more densely packed in 1994-1996 than in 1973-1978. Seven bird species
typical of thorn-forest and thorn-scrub, which were not present in 1973-1978, made up 20% of the breeding bird
community in 1994-1996. Species tolerant of thorn-forest and thorn-scrub made up 76.0% of the breeding bird
community in 1994-1996, compared to 54.6% in 1973-1978. Three forest bird species disappeared from the study
site. Water management will be needed if subtropical evergreen forest and its bird community are to be restored. 
********** 
Habitat alteration has caused declines of many breeding birds in the Lower Rio Grande Valley (LRGV) of Texas
during the 20th century, particularly in forested habitats (Oberholser 1974). The construction of Falcon Dam in 1953
reduced flooding frequency, and a combination of freezes and droughts since are thought to have caused a shift
from riparian plant and bird species to those typical of thorn-forest and thorn-scrub (Fleetwood 1967; Lonard &
Judd 1991). For example, Red-billed Pigeon (Columba flavirostris), Tropical Parula (Parula pitiayumi) and Hooded
Oriole (Icterus cucullatus), once common members of the riparian breeding bird community (Davis 1940) are rare
today in the LRGV. 
The avifauna of subtropical evergreen forest dominated by Texas ebony (Pithecellobium ebano) was studied by
Gehlbach et al. (1976) and Gehlbach (1987). Nesting Red-billed Pigeons, Rose-throated Becards (Pachyramphus
aglaiae) and Altamira Orioles (Icterus gularis) were among a diverse subtropical breeding bird community in the
1970s. Subtropical evergreen forest occurs on well-drained floodplain soil (Cottam & Trefethen 1968), often on a
terrace above the riparian woodland dominated by Mexican ash (Fraxinus berlandieriana), cedar elm (Ulmus
crassifolia), and sugar hackberry (Celtis laevigata) (cf. Rupert 1997). Once widespread at Santa Ana National
Wildlife Refuge (SANWR), both evergreen forest and riparian forest are now widely replaced by Tamaulipan thorn-
forest and thorn-scrub in much of the refuge (Fleetwood 1967; Gamel 1997). In such habitats, smaller trees and
shrubs such as mesquite (Prosopis glandulosa), Wright's acacia (Acacia wrightii), Texas persimmon (Diospyros
texana), lotebush (Ziziphus obtusifolia), crucifixion thorn (Koeberlinia spinosa) and snake eyes (Phaulothamnus
spinescens) are common (Vora 1990; scientific names are from Lonard et al. 1991). Since SANWR forests are
thought to have been affected by freezes and by long-term lack of flooding, the goal of this study was to determine
if changes had occurred in the breeding bird community of evergreen forest and its habitat since the 1970s. 
STUDY SITE 
The study was conducted at Santa Ana National Wildlife Refuge (SANWR), Hidalgo Co., Texas, in the middle
region of the LRGV. Most of SANWR is now covered by thorn-forest (3-6 m in height), thorn-scrub (< 3 m in height),
and riparian (deciduous) forest (8-13 m tall). In the 1970s, the present 8 ha study site was part of a closed-canopy
subtropical evergreen forest of mature Texas ebony, tepehuaje (Leucaena pulverulenta), and anacua (Ehretia
anacua), with an average tree height of 16.1 m (Gehlbach 1987). Gehlbach (1987) describes an abrupt transition to
thorn-forest (brush) at the southern and western edges of the study site. A mixture of riparian forest, thorn-forest
and wetlands bordered the study site to the north and east. This forest was the only remaining mature Texas
ebony/tepehuaje stand on SANWR by the late 1960s, according to Fleetwood (1967). 
METHODS 
Bird censusing and vegetational analysis were conducted in the same 8-ha study site studied by Gehlbach during
1973-1978 (Gehlbach et al. 1976; Gehlbach 1987). Bird censuses were done as outlined by the International Bird
Censusing Committee (Svenson & Williamson 1970). Censusing was started at dawn and was usually completed
by 11:00. Each year, 10-14 censuses were conducted during during late February-late July 1994-1996 (Brush in
1994, Cantu in 1995-1996). Using composite species maps, the number of territories occupied by each species
was determined. 
The density and species list of birds in 1994-1996 was compared with Gehlbach's (1987) data. Since Gehlbach
gave no density for White-winged Dove, the density from the similar evergreen forest in Gehlbach's study site along
the Rio Corona, Mexico was used. Further details of the study are in Cantu (1996). 
Vegetation was studied using James & Shugart's (1970) method of quantitative habitat description. Tree density,
dominance, frequency, and percent canopy cover were determined with this method, as were shrub density, and
percent ground cover, using ten 0.05 ha plots randomly chosen to conduct the vegetation quantification study. 
RESULTS 
1994-1996 breeding bird community. -- Twenty-five bird species which maintained at least one territory in at least
one year were recorded; 19 averaged at least one territory per year (Table 1). The number of territories per species
averaged 6.1 (Table 2). 
Two species, White-winged Dove (averaging 41 territories) and Olive Sparrow (averaging 19.5 territories) made up
more than one third of the breeding bird community. Mourning Dove, Plain Chachalaca, White-tipped Dove,
Golden-fronted Woodpecker, White-eyed Vireo and Long-billed Thrasher averaged 7-15 territories per year. The
eight species listed above made up 67% of all territories. 
Changes in the breeding bird community. -- Three of the most abundant species during 1994-1996, Mourning
Dove, White-eyed Vireo and Long-billed Thrasher, did not breed on the study site in 1973-1978. Four other
species, absent in 1973-1978 (Northern Cardinal, Northern Mockingbird, Common Ground-Dove and Greater
Roadrunner), occurred in smaller numbers during 1994-1996 (Table 1). The two most abundant species during
1994-1996, White-winged Dove and Olive Sparrow, increased by 850% from 1973-1978. Species which invaded
the study site since the 1970s made up 20% of the breeding pairs in 1994-1996. 
Red-billed Pigeon, Rose-throated Becard, and Altamira Oriole maintained territories or nested on the study site
during 1973-1978 but not during 1994-1996. Of these only the Altamira Oriole had averaged at least one territory
per year during 1973-1978. Altamira Orioles wintered in the northern section of the study site, but moved out by
early March of 1994-1996. Singing individual Red-billed Pigeons were observed on or near the study site in March
and May 1995 but did not remain. Rose-throated Becard was not detected during 1994-1996. 
The breeding bird community in 1994-1996 had a 30% higher species richness and a 388% higher number of
territories than the 1973-1978 community. 16 species known to use thorny habitats held 76% of the territories in
1994-1996, an increase of 21.5% since 1973-1978 (G = 5.539, df = 1, P = 0.019). The percent of territories held by
nonpasserines increased by 5.2% over 1973-1978 (G = 0.267, df = 1, P = 0.267). Bird species diversity was the
same during both time periods (Table 2). 
Plant communities in 1994-1996 versus 1973-1978. -- With a broken canopy that averaged about 10 m lower than
in the 1970s, the study site during 1994-1996 is best described as thorn-forest with limited evergreen forest
remnants (Table 2). Tree density was almost 2.5 times greater than in 1973-1978, but trees averaged much smaller
in diameter at breast height (DBH). Dead trees (species unknown) were the most abundant type of woody plant.
There was a dense shrub layer averaging 14,180 stems per ha in 1994-1996. Gehlbach et al. (1976) photographed
a very open understory and shrub layer on the Rio Corona study site, but shrub density on the Rio Grande site was
not reported (Gehlbach 1987). Epiphytic ball-moss (Tillandsia recurvata) and Spanish moss (T. usneoides)
occurred on some of the large trees, although they were not as dense as in other forests at SANWR. 
DISCUSSION 
Both the bird and plant communities have changed markedly between the 1970s and the 1990s in a study site at
SANWR. The bird community is now more typical of Tamaulipan thorn-forest, due to the loss of some forest bird
species such as Altamira Oriole and the arrival of several new bird species typical of thorn-forest and thorn-scrub,
such as Long-billed Thrasher, Northern Cardinal and White-eyed Vireo (Rappole & Blacklock 1994; Parker et al.
1996). Bird species typical of low thorn-scrub, such as Greater Roadrunner, Common Ground-Dove and Northern
Mockingbird, have invaded parts of the study site with the lowest vegetation (Cantu 1996). 
The greater density of trees and the existence of a denser understory has allowed many of the bird species already
present to increase. The marked increase in the number of White-winged Doves is probably due to the growth of
thorny trees (particularly Texas ebonies) of shorter stature, which are preferred as nest sites (Cottam & Trefethen
1968). Olive Sparrows nest in low, dense vegetation and forage mainly under a dense understory (Brush 1998b).
Other increasing species such as Plain Chachalaca, White-tipped Dove and Golden-fronted Wood-pecker nest or
forage regularly in dense habitat (Rupert 1997). Although nocturnal birds were not included in this study, Gamel
(1997) showed at least three territories of Elf Owls (Micrathene whitneyi) on the study site during 1995-1996, while
Gehlbach (1987) reported only a partial territory on the scrubby edge of the forest. 
Species which are currently numerous on the site are generally common in thorn-forest and thorn-scrub in southern
Texas (Rappole & Blacklock 1994), and some occur commonly in suburban habitat in the LRGV (Oberholser 1974;
Gorena 1995). Total bird density now approaches that reported by Davis (1940) who studied birds in a riparian
forest at SANWR which had a dense understory and shrub layer. The higher number of territories per species in
1994-1996 is higher than in most temperate and tropical forests (Gehlbach et al. 1976) but is similar to some
southwestern riparian forests (Rosenberg et al. 1991). 
A more subtle change on the study site was the continued decline of a few bird species, which were already
uncommon in the 1970s. Tropical species depending on tall trees or closed-canopy forest appear to be the most
threatened. Red-billed Pigeons may require tall riparian forests, as they now are mainly restricted to such areas in
the Lower Rio Grande Valley (Brush 1998c). 
The disappearance of the Altamira Oriole from the study site is harder to explain, since they forage frequently in
scrubby or successional areas and 3-4 pairs nested at SANWR during 1994-1996 (Brush 1998a). The loss of tall
Texas ebony and tepehuaje, thought to be preferred nesting sites (Pleasants 1993), and parasitism by Bronzed
Cowbirds (Brush 1998a) may both have played a role. Brood parasitism may be the more important factor, as
Couch's Kingbird (Tyrannus couchii), another species nesting in tall trees (Rupert 1997), has increased on the
study site since the 1970s. Couch's Kingbirds chase Bronzed Cowbirds from the nesting territory, eject cowbird
eggs, and are rarely parasitized (Carter 1986; Clotfelter & Brush 1995). 
The state-threatened Rose-throated Becard probably no longer nests in Texas, although it still occurs rarely during
the non-breeding season (Texas Ornithological Society 1995). It may depend on the existence of open woodland
with tall trees near water (Sutton 1949). Expected continued declines in these forest species due to habitat loss or
fragmentation will result in lower regional diversity. 
The death of many large trees has apparently allowed invasion by plant species more tolerant of drier conditions
such as brasil, spiny hackberry, lotebush and colima to invade the study site. Although Texas ebony and anacua
are still common, they are represented mainly by individuals of shorter stature (Cantu 1996). Large trees
apparently killed by severe freezes generally have not recovered, although a few show limited resprouting from the
base. Tepehuaje, in particular, has been eliminated as a canopy species on the study site. In contrast, some
individual tepehuajes already exceed 12 m in height in wetter areas along the Rio Grande or agricultural canals,
indicating the potential for rapid recovery if moisture is available. Vegetative succession may be occurring very
slowly, but in the absence of adequate soil moisture the new climax may be Tamaulipan thorn-forest (Vora 1990). 
Why has the plant community changed so drastically in some ways? Both Fleetwood (1967) and Gehlbach (1981)
attribute some of the important changes to long-term lack of flooding since the construction of Falcon Dam in 1953.
Death of large trees has been noted in several areas at both SANWR and Bentsen-Rio Grande Valley State Park,
particularly during severe droughts (Brush 1998a). Although freezes may have an important short-term effect,
areas which are near the river or are in particularly low floodplains in old oxbows (resacas) of the Rio Grande still
contain closed-canopy riparian or evergreen forests today (Castillo 1997; Brush 1998c). Water management, in
which water is pumped into floodplain forest, has shown promising early effects on germination of tree seedlings
(Castillo 1997). This practice may need to be continued and expanded to restore large tracts of sub-tropical
evergreen and riparian forests and their avian communities in the Lower Rio Grande Valley of Texas.
Table 1. Average territories/8 ha for two studies of breeding bird 
communities at Santa Ana National Wildlife Refuge, southern Texas. 
Species names are listed as in the A.O.U. Checklist of North American 
Birds, 6th edition, including 41st supplement). Asterisks indicate 
species confirmed as breeding on the study site. Breeding habitat was 
derived from Parker et al. (1996), with scrub used broadly to include 
low thorn-forest and thorn-scrub. 
BIRD SPECIES 1973-1978 1994-1996 HABITAT 
Black-bellied Whistling-Duck 
 (Dendrocygna autumnalis) 0.2* 0.3 Forest 
Red-shouldered Hawk (Buteo 
 lineatus) 0.0 0.2* Forest 
Plain Chachalaca (Ortalis 
 vetula) 5.2* 10.8* Forest, edge 
Red-billed Pigeon (Columba 
 flavirostris) 0.2* 0.0 Forest 
White-winged Dove (1) 
 (Zenaida asiatica) 3.0* 35.0* Forest, scrub 
Mourning Dove (Zenaida 
 macroura) 0.0 13.2* Scrub, forest
Common Ground-Dove 
 (Columbina passerina) 0.0 0.3 Scrub 
White-tipped Dove 
 (Leptoptila verreauxi) 1.5* 12.3* Forest, edge 
Yellow-billed Cuckoo 
 (Coccyzus americanus) 1.4* 3.0* Forest 
Greater Roadrunner 
 (Geococcyx californianus) 0.0 0.3 Scrub 
Groove-billed Ani 
 (Crotophaga sulcirostris) 0.6* 2.3* Scrub 
Buff-bellied Hummingbird 
 (Amazilia yuacatanensis) 0.6* 0.3 Forest, edge 
Golden-fronted Woodpecker 
 (Melanerpes aurifrons) 3.6* 8.3* Scrub, forest 
Ladder-backed Woodpecker 
 (Picoides scalaris) 0.9* 5.0* Scrub, forest 
Brown-crested Flycatcher 
 (Myiarchus tyrannulus) 1.2* 5.0* Forest, scrub 
Great Kiskadee (Pitangus 
 sulphuratus) 0.4* 3.5* Forest, scrub 
Couch's Kingbird (Tyrannus 
 couchii) 2.3* 5.3* Forest, scrub 
Rose-throated Becard (2) 
 (Pachyramphus aglaiae) +* 0.0 Forest, edge 
Green Jay (Cyanocorax yncas) 2.0 4.0 Forest 
Tufted Titmouse (Baeolophus 
 bicolor) 1.1* 4.7* Forest 
Carolina Wren (Thryothorus 
 ludovicianus) 0.6* 1.0 Forest 
Northern Mockingbird (Mimus 
 polyglottos) 0.0 1.0 Scrub, edge 
Long-billed Thrasher 
 (Toxostoma longirostre) 0.0 7.8* Scrub, edge 
White-eyed Vireo (Vireo 
 griseus) 0.0 5.5 Scrub, forest 
Northern Cardinal 
 (Cardinalis cardinalis) 0.0 2.8 Scrub, forest 
Olive Sparrow (Arremonops 
 rufivirgatus) 3.2* 17.7* Forest, scrub 
Bronzed Cowbird (Molothrus 
 aeneus) 2.0 3.0* Forest, scrub 
Altamira Oriole (Icterus 
 gularis) 1.5* 0.0 Forest 
TOTAL NUMBER OF TERRITORIES 31.3 152.6 
(1) Estimated using density given by Gehlbach et al. (1976) for similar 
habitat along the Rio Corona, Mexico. 
(2) One female nested on site in 1977, no density given. 
Table 2. Characteristics of vegetation and breeding bird communities of 
an 8-ha study site at Santa Ana National Wildlife Refuge in 1973-1978 
(Gehlbach 1987) and 1994-1996 (this study). Canopy cover in 1973-1978 
was estimated conservatively from Gehlbach's description of a 
"continuous canopy". See Table 1 for list of birds using scrub habitat. 
 SUBTROPICAL EVERGREEN THORN FOREST/REMNANT 
 FOREST EVERGREEN FOREST 
Vegetation 
Canopy cover 90% 47% 
Mean canopy height (m) 16.1 6.1 
Tree density (n/ha) 161 396 
Mean DBH (cm) 29.0 17.9 
Birds 
Total number of species 20 25 
Number of scrub species 9 16 
Species diversity 2.66 2.66 
Territories/species 1.56 6.10 
% terrs. non-passerine 54.6 59.8 
% terrs. scrub species 54.6 76.0 
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